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Abstract 
Contemporary researches on the impact of globalization and the development of Information, Communication and 
Technology (ICT) towards the roles of principal had shown that school principals are experiencing dramatic changes in 
their work.  The Malaysian Ministry of Education is planning to transform all schools into smart schools.  Principals 
simply cannot avoid this.  They have to be sophisticated users of management information system.  They have to become 
proficient users of a variety of software, hardware, both Intra and Inter Networks, integrating technology into teaching 
and learning processes, attending professional development programs for enhancing their level of competencies in 
handling ICT equipment, and experiencing the impact of ICT on their work.  Specifically, this paper will focus on the 
roles of principals in transforming their respective schools into smart schools. 
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1. INTRODUCTION 
The information age poses a whole new set of challenges and questions to Malaysian schools.  The quality of 
our nation’s political, social and economic future will depend on the ability of our young generation to become 
functioning members of society who can understand how to access information (and determine its significance), 
handle data, draw independent rational conclusions and communicate findings. Students today need a higher 
level of academic, technical, communication and information-processing skills in order to function effectively in 
a society.  The contemporary workplace requires that employees be adaptable team players with strong problem-
solving and decision-making skills.  Schools will have to accommodate a variety of learning styles, interests and 
life experiences if they are to educate today’s students.  Leading experts have suggested that an organization’s 
ability to learn, and to keep improving the way it learns, may be the ultimate competitive advantage. 
With our interest in the goals for students in Vision 2020, we are beginning to look at what it takes to educate 
our children for the world of the future and what skills that will need to acquire to become productive citizens.  It 
is interesting to explore the wide range of skills in communication, critical thinking, and even problem solving 
that the world of work would ask educators to consider when planning curriculum, as well as the advanced 
technical skills associated with the information society we are going to become.   
The mission basically is to develop a world class quality educational system which will realize the full 
potential of the individual and fulfil the aspiration of the Malaysian nation.  This will only happen if education 
departs from the disinterested rote learning mode, and explores how information technology can be used to 
encourage active, creative, and independent learning.  Malaysia needs to make the critical transition from an 
industrialised economy to being a leader in the Information Age.  In order to make this vision a reality, 
Malaysians need to make a fundamental shifts towards a more technologically literate and thinking workforce, 
able to perform in a global work environment and use the tools and technology available in the Information Age.  
To make this shift, the education system under the guidance of the National Philosophy of Education, must 
undergo a radical transformation.  The schooling culture must be transformed from one that is memory-based to 
one that is informed, thinking, creative and caring.  One way to make this happen is through the use of leading-
edge technology. 
2. NEW PARADIGM IN INFORMATION TECHNOLOGY ENVIRONMENT 
The challenges of the new millennium such as the rapid globalization, the tremendous impacts of information 
technology, the international transformation towards knowledge-driven economy, the strong demands for societal 
developments, and the international and regional competitions have driven numerous educational changes in the 
different parts of the world. The paradigm shift in learning inevitably requires corresponding paradigm shift in 
teaching and teachers’ role. Teaching is considered a process to initiate, facilitate, and sustain students’ self-
learning, self-exploration and self-actualization; therefore, teachers should play a role as a facilitator or mentor 
who supports students’ learning.  
Teachers can maximise the opportunities to enhance effectiveness of their teaching from local and global 
networking and exposure through Internet, web-based teaching, video-conferencing, cross-cultural sharing, and 
different types of interactive and multi-media materials (Holmes, 1999; Ryan, Scott, Freeman, & Patel, 2000).  
With their help, students can learn from the world class materials, experts, peers, and teachers in different parts of 
the world such that teaching can become world-class teaching.  Through participation in local and international 
development and research programs, teachers can achieve global and regional outlook and experiences beyond 
institutions. In other words, all schools should be transformed into smart schools. 
3. ICT AS A TOOL AND AN ENABLER IN EDUCATION 
According to 2013, Ministry of Education’s websites, Malaysia has 7,745 primary schools and 2,340 
secondary schools. Infrastructure development for schools includes the installation of ICT facilities to all schools 
in Malaysia.  Planning for the 10,085 schools is carried out in phases as follows: 
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2001 2,400 schools 
2002 2,000 schools 
2003 onwards  the rest of the schools: 10,085 schools 
It is against this background that Smart Schools have been made one of the flagship applications in the 
Multimedia Super Corridor (M.S.C.). The concept of Smart Schools is no longer a fashionable luxury but the 
only way forward. In 1999, there were about 635 schools undergoing the Computers-in-Education programme 
and 87 schools under the Smart Schools programme. Whereas the comprehensive computerisation programme is 
mainly aimed at bridging the digital divide, the smaller Computers-in-Education programme is dual-pronged, i.e. 
aiming at both ICT literacy and use of ICT as an enabler in teaching-learning.  The smart schools programme is a 
total solution targeted at improving not only teaching-learning but also school management and external relations 
and involves an even smaller number of schools (Rohani Abdul Hamid, 2002).  Smart Schools are equipped with 
computers and appropriate software that offer tremendous scope and potential for self-paced and interactive 
learning.  The Smart School will not be elitist in nature, but will be innovative, creative and stimulating, coupled 
with extensive usage of computers along the areas covered by the multimedia super corridor.  Smart Schools are 
not only intended to produce knowledge workers who possess the requisite technological skills but also aim to 
inculcate critical thinking skills through intelligent learning consistent with the tenets of the National Education 
Philosophy.  A Smart School is an educational establishment that adopts instructional processes and educational 
management practices that foster systemic changes that are intended to enable learners to surmount the 
challenges posed by the information technology era.  The Smart Schools Pilot Project was implemented in 87 
schools nation-wide.  Beginning in 1998, the Teacher Education Division of the Ministry of Education, Malaysia 
was charged with the task of training teachers for the Smart Schools Programme.  The effective training of 
teachers for these Smart Schools is a key factor impacting on the success of the Programme. 
How successful is the Smart Schools Programme? During the 2010/2011 academic year, we had conducted a 
series of studies that investigated the effectiveness of training programmes intended to train Smart School 
teachers and evaluated their impact on student learning.  The data for this study was collected through a 
questionnaire that was administered to 882 Smart School teachers.  The questionnaire was also administered to 
2689 students in 70 Smart Schools throughout Malaysia.  The findings of the study show that Smart School 
teachers acquired a diverse range of knowledge and skills related to smart instruction.  These teachers reported 
that they had succeeded in mastering various aspects of the concept of smart instruction, planning smart teaching, 
managing smart instruction and managing the smart classroom.  Smart School learners had a positive view of, 
and were receptive to Smart School instruction. On the whole, smart school instruction has had a moderate to 
high impact on smart school learners. But, in implementing smart instruction in schools, only 23.9% received the 
necessary support from their respective principals (Mohammed Sani Ibrahim, 2010). 
Consistent finding was obtained from another study conducted earlier by Baharom Mohamad (2002) who had 
explored teachers’ perception of instructional leaderships given by their respective Headteachers/Principals in 
computer literacy in their schools.  A survey was conducted by using questionnaires administered among 380 
randomly selected teachers in the State of Johor, Malaysia who had involved in the Computers-in-Education and 
Smart School Programmes. The major findings from this study indicated that only 24.0% of the primary school 
teachers and 29.4% of the secondary school teachers were satisfied with the support obtained from their school 
heads. 
These two research projects had proved that Malaysian school principals were not able to integrate 
technology in the teaching and learning processes in their respective schools. If we don’t improve this, then the 
Ministry of Education, Malaysia would definitely unable to transform all schools into Smart Schools by the year 
2020. Appropriate steps should be taken immediately to overcome this situation by infusing technological culture 
among school principals first before trying to convert all schools to become Smart Schools. 
4. MALAYSIA EDUCATION DEVELOPMENT BLUEPRINT 2013-2025 
The Prime Minister of Malaysia had recently launched the Malaysia Education Blueprint 2013-2025. There 
are eleven shifts that had been suggested in order to achieve the national vision. Shift Number 7 is to leverage 
ICT to scale up quality learning across Malaysia. Why such shift is important? : The Ministry has spent more 
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than RM6 billion on Information and Communication Technology(ICT) over the past decade in education 
initiatives such as Smart Schools—one of the most capital-intensive investments the system has undertaken. 
However, ICT usage in schools continues to lag expectations—both in terms of quantity and quality. For 
example, a 2010 Ministry study found that approximately 80% of teachers spend less than one hour a week using 
ICT, and only a third of students perceive their teachers to be using ICT regularly. Critically, the 2012 UNESCO 
review found that ICT usage has not gone much further than the use of word-processing applications as an 
instructional tool. ICT has tremendous potential to accelerate the learning of a wide range of knowledge and 
thinking skills. However, this potential has not yet been achieved. What success will look like: Across all 10,000 
schools in Malaysia, ICT will enhance how teaching and learning happens. Students will be able to access a 
wider range of content that is more engaging and interactive.   They will be able to learn some lessons at their 
own pace, and will have fewer limitations in what they choose to study through distance-learning programmes. 
Teachers and principals will have access to both national and international learning resources and communities to 
help them improve their practice. ICT will be a ubiquitous part of schooling life, with no urban-rural divide, and 
with all teachers and students equipped with the skills necessary to use this technology meaningfully. 
5. THE ROLE OF PRINCIPALS IN DEVELOPING SMART SCHOOLS 
What makes an administrator ready for the digital age? What kinds of leadership skills are necessary for both 
in-service and pre-service administrators to lead in today’s ever-changing field of technology? In order to lead 
and collaborate affectively with other educators and policy-makers in the digital age, educational administrators 
need to take advantage of the wireless revolution and its impact upon the infrastructure of school districts. School 
leaders must recognize and use the “power of technology” to improve student productivity, while making “more 
efficient use of time, money, and staff (O’Neil and Perez, 2002; Schrum and Levin, 2009).  Many studies have 
demonstrated that computers are still found in computer labs, with limited access for integrated instructional uses, 
and students use technology far more outside of school than within the school environment, where it is often still 
seen as an “addition” rather than a part of the curriculum” (Schrum and Levin, 2009, pp. 65-66). Educational 
administrators should inspire and lead development and implementation of shared vision for comprehensive 
integration of technology to promote excellence and support transformation throughout the organization, engage 
in an on-going process to develop, implement, and communicate technology-infused strategic plans aligned with 
a shared vision and advocate on local, state and national levels for policies, programs, and funding to support 
implementation of a technology-infused vision and strategic plan. The principal, technology coordinator, and 
superintendent are urged to collaborate with key stakeholders, such as teachers, students, program and curriculum 
directors, parents. Community members and governmental officials should be involved in strategic planning 
initiatives that enhance the most effective technology use in education. 
 Below are some ways that school principals can adopt in order to transform their schools to become 
smart schools: 
Develop an ICT Culture 
The principals and the senior management play important roles in building a professional culture of teaching 
which is responsive to changes (Hargreaves and Dawe, 1990). ICT is becoming an important facet of school 
culture.  If a school is to move forward with its usage of ICT, such a subculture must be embedded in the 
structure of the school. The principal’s role is vital in developing an ICT culture in school and he should ensure 
that financial support is available to maintain and update the equipment on a rolling programme.  
Leadership 
 
Even the most inspiring ICT co-ordinator is going to make little impact on a school without the support of the 
principal.  Principals continue to be the powerful definers of the culture, ethos and organisation of their schools, 
and it through working with individuals, within the school system that they are able to build the momentum and 
involve others in the process of change.  While there are different viewpoints on educational leadership, most 
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schools have adopted an approach that involves some type of collaborative management.  In this way, schools are 
able to maximise the skills, commitment and energy of their staff to create a `potent and catalytic mix for 
successful change and development’.  It is important to have deadlines and clear targets, as well as the support 
required to achieve them (Fullan, 1992).  Principals wishing to embed a positive ICT culture in the school must 
make their intentions clear to all through the processes that take place on a daily basis 
 
Principal as an administrator, one should ask: 
 Does the principal give attention to the ICT usage in subject areas on a daily basis? 
 What are the available financial resources for ICT and to what extent does the principal involved in 
seeking additional funding for this purpose? 
 Does the principal serve as a role model in the usage of ICT? 
 How does the principal support staff development in ICT? 
 What are the principal’s immediate needs in developing a partnership? 
 What kinds of professional development can he provide for his staff? 
 What are the legal, social, and ethical issues that he must be concerned with? 
 Does the principal take into account a person’s ICT capability when selecting and promoting staff? 
 What kind of technology plan can he implement? 
As a teacher, one can ask these similar, but more learner-centered, questions: 
 How can I partner with others to help my students? 
 What support can I have with using new technologies? 
 How can I use technology to enhance my instructional strategies in class? 
 What could I do to impede or improve the progress of my students’ learning? 
 What are the legal, social, and ethical issues that I must be concerned with? 
 
Generating and Maintaining an ICT Policy 
As ICT is something that every teacher will use, it is important to have a policy to hold together the ways in 
which ICT is involves in lessons throughout the school.  It is vital that all teachers share the values envisaged 
within it and that they understand its implications.  It follows that every teacher should have some involvement in 
the production and upkeep of the policy.  
Here are some suggestions for designing an acceptable use of policy in your school: 
 Keep it simple, one page if possible. 
 Use student-friendly language, but be very clear about the policies. 
 Provide reasons for having the Acceptable Use Policy (AUP). 
 Install penalties for misuse. 
 Have a place for all stakeholders to sign an agreement with the AUP requirements. 
 
Compliance training conducted yearly for all staff members could minimize any possible negative impact 
upon the way in which the acceptable use policy is carried out in the school. Technology changes constantly on a 
yearly basis. It makes sense, therefore, to institute a training program that is updated frequently. 
6. TARGET SETTING 
Target setting is a key activity for improving schools and it involves school community.  Target setting 
provides a focus from planning changes and for monitoring progress towards personal or institutional goals.  
Targets should fulfil five characteristics summarised by the SMART acronym: Specific, Measurable, Achievable, 
Realistic and Time-related. Everyone can participate in the formulation of targets as well as sharing the 
responsibility for carrying them out. 
The School Development Plan 
 
The development plan represents specific activities which school intends to carry out in order to implement its 
policy and achieve its targets.  ICT will undoubtedly form a part of each school’s development plan and will 
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probably continue to do so as the technology improves and our knowledge of pupils’ learning with computers 
grow. The purpose of the plan is to help school to improve its use of ICT through reflection on existing practice 
and the development of new ideas. Schools need to undergo the process of finding out where they are now and 
identifying where they wish to be after a set time interval. 
7. ACHIEVING AND SUSTAINING ICT CAPABILITY 
A policy with respect to ICT and the inclusion of ICT in the school development plan alone will not result in 
the desired change in teachers’ perspective.  Teachers’ thinking is now challenged.  A key element in 
successfully achieving and maintaining an ICT culture is the establishment of development cycle where policy 
and whole-school planning are put into practice through integrated schemes of work.  Here teachers recognise the 
importance of undergoing certain types of training, depending on their needs, and understand the importance of 
reflecting on the effectiveness of their ICT usage in lessons.  The challenge for managers is to create conditions 
which will help individuals and teams to achieve their goals and the overall goals of the school. 
The ICT co-ordinator plays a significant part in ensuring that the development process is maintained. Policies 
and schemes of work of every school should be reviewed annually and developed in response to new 
technologies, educational initiatives, inspection findings and internal evaluation.  It was recognised that not only 
could policy changes lead to improvements in practice, but that often policy needed to be developed to reflect and 
disseminate successful practice that had been implemented and evaluated informally. 
8. MONITORING PROGRESS 
For any change programme, monitoring and evaluation are the most important elements.  Improving both 
quantity and quality is a daunting task and needs to be thought of in terms of both short- and long-term goals.   
For schools embarking on a review of their policy, the normal starting-point is the auditing of current teaching 
and learning activities involving ICT.  It is important to identify a baseline for development through an audit 
process for ICT and to monitor progress towards the goals or targets set.  
9. SMART SCHOOLS: AN ESSENTIAL VISION FOR THE FUTURE 
In this section, we draw together the strands presented in the previous sub-topics and set out a vision of what 
it means for a school to be successful in developing ICT capability. 
Developing ICT-capable pupils 
We have to develop pupils to become ICT-capable pupils. There is a role for ICT-based homework in 
bridging school and home culture; pupils who do not have adequate resources at home should be given 
opportunities to use school resources outside normal school hours. 
Developing ICT-capable teachers 
If schools are to improve the development of pupils’ ICT capability, it is through the work of teachers and 
other staff that support learning that it will be achieved. Teachers should be given the opportunities to attend in-
service training for ICT.  They should get support from experienced colleagues and a sustained programme of 
curriculum-based training and development is vital.  The level of ICT capability of the individual teacher is 
important, and is likely to influence classroom usage. Technology cannot survive in schools without full 
integration in professional practice by all educators, and that must both include and be led by educational 
administrators (Garland, 2010). School principals, in particular, need to understand and facilitate collaborative 
models of professional development.  The delivery of in-service programs for teachers should be interactive and 
on-going.  The content should address the 21st-century educational mandates for competency-based instruction 
and connected learning (Garland, 2008). Administrators and teachers alike need to engage in career-long learning 
networks. Empowering teachers to make changes in their instructional practices is a powerful means to help them 
meet their students’ needs.  The results of a study by Bogler (2005) showed that teachers who perceived that they 
could make positive changes in their instructional methods were most likely to also improve their commitment to 
professional development. Continuous in-service training, possible only with the proper allocation of time and 
resources, is an important element in integrating technology at any school site. Many educators can also benefit 
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from a networked learning community that links other professionals regionally and globally to the education 
platform. 
Developing ICT-capable classrooms 
The ICT-capable classroom is a combination of 
 Teachers who are prepared to use technology as a model for pupils. 
 Pupils who are disposed to use ICT and can judge when it is likely to be helpful in their work, rather 
than just using ICT for the sake of it; 
 Resources which are easily available – either in the classroom or in a nearby resource area. 
Teachers need to link the learning located in the computer room with the activities in the subject classroom.  
The availability of an internet link has the potential to transform the culture of most classrooms. It makes a 
massive range and capacity of information and activities available, facilitates direct communication with people 
and organisations that were previously remote and perhaps uninteresting, and allows pupils to have new 
audiences for their work (Pachler & Williams, 1999).  In the ICT-capable classroom, pupils will learn by 
watching, discussing and evaluating ICT use by others, as well as by taking their opportunity for hands-on 
experience. 
In particular, principals and technology coordinators must support classroom assistance and professional 
development for teachers in implementing new technology resources for the targeted learning needs of all 
students.  Special needs students are not always well served by the technology available in most schools because 
most software programs and Internet search sites are only in English and learning disabled students are also 
found to be academically excluded from information communication (McKenzie, 2007). In addition to these 
socio-economic, language, and special needs issues in the digital divide are factors of race and gender. Social 
issues in technology use by students and educators involve not only safety and privacy but also ethical and 
communication practices.  
Developing ICT-capable subjects 
The role of subject leader is vital in developing a team of teachers who use ICT in the classroom.  Subject 
leaders should keep up-to-date with ideas about links between ICT concepts and subject concepts, and should 
incorporate ICT into staff development activities in their subjects.  It is vital for subject leaders to work with ICT 
co-ordinators. 
Developing capable ICT co-ordinators 
The co-ordinator in an ICT-capable school will have a high level of understanding of the basic ICT concepts 
and good higher order skills.  They must be able to work with colleagues who may have very different teaching 
styles.  The co-ordinator may well be the ICT resource manager as well, but even if not he or she will help plan 
the development of a school intranet system which can support teaching, learning and curriculum management, 
and act as a gateway to the internet.  
Developing ICT-capable management 
As mentioned earlier, the role of senior management team is crucial.  The school’s vision and drive should be 
focused on teaching and learning, not merely the acquisition of more resources.  The ICT-capable school will 
have systems in place, accepted and adopted by all staff, to ensure that the process of development is continuous.  
The ICT-capable principal should also support the development of teaching and learning by effective use of 
management information systems to inform curriculum planning, staff development and appraisal, and pupil 
support. 
External support and services 
The ICT-capable school will make use of a range of external services – commercial, academic and 
governmental.  The personnel in District Education Department are seen as a valuable filter for general findings 
on good practice.  Schools’ inspections are a powerful force in stimulating change. The most successful schools 
should response positively to any weaknesses in ICT teaching identified by inspection reports.   
Staff development programmes for ICT capability 
Staff development must also be based on teaching and learning needs,  In-service training programmes are 
needed to ensure that staff have the requisite skills to make personal use of ICT equipment and that they 
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understand how it can be used to help pupils to learn.  The programme must also match the ICT policy and be in 
line with the school development plan. After attending INSET programmes, new techniques must be adopted to 
implement the changes in teaching processes required to take advantage of ICT. 
 
10. PRINCIPALS AND ICT 
Currently, there is no research on the aspects of how school principals in Malaysia acquire the necessary 
knowledge and skills in handling ICT software and hardware.  But in Australia, Gurr (2000) had conducted a 
study based upon interviews in 1999 with 21 Victorian government school principals concerning the impact of 
ICT on their work.  In the interview, principals were asked to describe the impact that information 
communication technology had on their work as principals.  The interview was unstructured with principals free 
to explore the areas that they felt most relevant.  The responses to these questions were thematically analysed.  
The themes that arose were as follows: 
 (a) Use of technology: Software 
Principals used a variety of software and related administrative packages provided by the Department of 
Education (DOE). 
 (b) Use of technology: Hardware 
The most significant hardware mentioned was the use of DOE supplied laptops.  All principals had a 
desktop or laptop computer at work and many had their own desktop computer at home.  For some, having 
their own work place computer has been a dramatic change. 
 (c) Use of technology: Networks 
Many principals mentioned how their schools were developing networks or responding to government 
initiatives in this area and how these were impacting on the teaching and learning processes. 
 (d) Teaching and Learning 
Most principals seemed to be energised by the possibilities of IT to change teaching and learning.  
Principals believed that they had an important role in this process of change. 
 (e) Working with Staff 
Principals relied on staff to assist with technology.  This may have meant working with a dedicated IT 
person or with teaching staff with particular expertise.  Principals sometimes had to support IT staff to 
make sure that the technology was being used efficiently, or simply to encourage the work of the support 
staff. 
 (f) Administration 
Technology is changing the way school administration operates.  The management information systems 
constructed by the Department of Education allow schools to collect, store and manipulate most of the 
data related to the running of a school. Principals described how these systems gave them ready access to 
critical information.  To access this quickly and to manipulate the information, principals needed to be 
competent users of technology. 
 (g) Department of Education: Help and Hindrance 
The use of technology by the Department of Education was cited as both helping and hindering the work 
of principals.   
 (h) Principal Professional Development in Technology 
Principals acknowledged the need for professional development. Some principals mentioned that whilst 
they had a need for professional development, they found it difficult to find the time.  A lot of 
development in skills appears to occur on-the-job simply through the use of technology. One of the 
principals had a parent who was providing weekly training sessions for the principal. Principals also rely 
on staff expertise to help them learn new software or to solve technical problems.  
 (i) Personal Qualities 
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There appeared to be two broad categories of principals:  Those who were confident in their technology 
skills and those who were insecure about using technology. 
In their own professional development efforts, administrators themselves must learn the technology that best 
applies to the profession. In order to ensure effective practices in the infusion of technology across the 
disciplines, professional development opportunities do not have to occur within the boundaries of a particular 
school or district.  There are numerous conferences, both online and on-gound, that provide training for 
administrators and teachers in emerging technologies.  Principals, program coordinators, and technology 
coordinators can stay connected by participating in annual conventions and conferences in which digital age 
collaborations are celebrated. The educational leaders are thus urged to attend an online or local technology 
conference in order to better stimulate innovation at the school level. 
11. CONCLUSION 
This paper had explained why it is important for principals to acquire the knowledge and skills which will 
enable them to transform their schools into smart schools.  Based on the findings of many researches in Malaysia, 
it was obvious that most principals are not prepared to do this.  This paper had discussed the `how’ and the `what’ 
aspects in integrating technology in the teaching and learning processes as well as in the administration of the 
schools. All principals must transform the schools into smart schools by the year 2020. Principals now have to be 
sophisticated users of management information systems. They also must become proficient users of a variety of 
software including word processing, spread sheets, databases and email. They don’t have to be network experts, 
but they have had to ensure that their school is developing appropriate networks. The nature of work in both 
teaching and learning and administration has changed, and whilst old practices can be done more efficiently, the 
technologies have allowed new practices to develop. 
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